An ansatz for mass matrix was recently proposed for charged leptons, predicting (in its 
Here, U (ν) by itself gives practically no oscillations ν e → ν µ , while it provides the large oscillations ν µ → ν τ .
Introduction
First, let us say a few introductory words about two familiar notions of neutrino weak-interaction states and neutrino mass states.
Since, apparently, neutrinos display no electromagnetic nor strong interactions, experimental detectors select their weak-interaction states, what is in contrast to mass states selected by detectors in the case of charged leptons and hadrons (built up from quarks).
Thus, if the neutrino mass matrix M (ν) and/or charged-lepton mass matrix M (e) are originally nondiagonal in the bases
and
respectively, the neutrino weak-interaction states
are, mutatis mutandis, analogues of the Cabibbo-Kobayashi-Maskawa transforms
of down-quark mass states
It is so, though ν are experimentally observed states, in contrast to
describe experimentally observed states.
In fact, neutrino weak-interaction states are defined as
where
are neutrino mass states 
Here, e (m) ≡ e describe experimentally observed states, in contrast to ν (m) = ν. It can be readily seen that the states ν (m) (t), as given in Eq. (7), are eigenstates of the neutrino mass operator
i j . Similarly, the states e (m) (t), as defined in Eq. (9), represent eigenstates of the charged-lepton mass operator. The unitary matrix V , introduced in Eq. (6) , is obviously a lepton analogue of the Cabibbo-Kobayashi-Maskawa matrix, because the lepton charge-changing weak current has the form
where Eqs. (7), (9) and (6) are used.
Note that the formula
follows generally from Eqs. (6) and (7). This implies in the case when M (e) is diagonal (i.e., U (e) = 1 and so, e = e (0) ) that ν = ν (0) . In this case, V = U (ν) −1 and thus
As is well known, neutrino mixing i.e., the mixing of neutrino mass states ν (m) i within neutrino weak-interaction states ν i , expressed by the formula (6),
implies neutrino oscillations (in time) between states ν i . They occur if masses m ν i are not all degenerate and, of course, the mass matrices M (ν) and/or M (e) are nondiagonal.
In fact, since time-dependent weak-interaction neutrino states are
the probability of oscillations ν i → ν j (in the vacuum) is given by the formula In the next Section, an ansatz for the mass matrices M (e) and M (ν) will be described and its cosequences derived. This ansatz introduces a kind of "texture dynamics" for leptons.
A model for M (e) and M (ν)
Let us consider the following ansatz [1] for charged-lepton and neutrino mass matrices:
with
For charged leptons we will assume about the coupling constants α (e) /µ (e) and β (e) /µ (e)
that the second term in the matrix h (e) can be treated as a small perturbation of the first term. For neutrinos we will conjecture two alternative options: either (i) the coupling constants α (ν) /µ (ν) and β (ν) /µ (ν) enable us to apply the perturbative treatment (similarly as for charged leptons) and, in addition,
only is a perturbative parameter and, additionally, ε (ν) 2 ≃ 0.
Note from Eqs. (21) that the "truncated" annihilation and creation matrices in the family space, a and a † , satisfy the familiar commutation relations with n
and, additionally, the "truncation" identities
Thus, n|n = n|n as well as a|n = √ n|n − 1 and a † |n = √ n + 1|n + 1 (n = 0 , 1 , 2) , but a † |2 = 0 i.e., |3 = 0 (in addition to a|0 = 0 i.e., | − 1 = 0). Evidently, n = 0 , 1 , 2 plays the role of an index i in our three-dimensional matrix calculations.
For both labels e and ν the mass matrix (18) can be written explicitly in the form
(with obvious suppression of labels e and ν).
, has the form
The elements of lepton Cabibbo-Kobayashi-Maskawa matrix
can be calculated from the formulae
due to M 02 = 0 = M 20 . In particular, Eq. (27) implies that M 00 − m 0 = 0 and
Charged-lepton masses
Applying to the matrix M given in Eq. (24) the first-order perturbative calculation with respect to its off-diagonal elements, we obtain
These formulae imply the following mass sum rule:
In the case of charged leptons, the mass formulae (28) with
if the experimental values of m e and m µ [2] are used as an input. Thus, the sum rule (29) gives
if we put for the sake of simplicity β (e) = 0. With the experimental value m τ = 1777.00
µ (e) 2 = 0.022
So, as yet, the value of α (e) is consistent with zero (of course, from the viewpoint of our model, the acceptable lower error in Eq. (32) is −0.022).
We can see that our model for M (e) , even in the zero-order perturbative calculation, predicts excellently the mass m τ [1] .
Neutrino masses (the first option)
In the case of neutrinos consistent with our first option (α (ν) /µ (ν) and β (ν) /µ (ν) are perturbative parameters and ε (ν) 2 ≃ 0), the mass formulae (28) take the form 
The recent Super-Kamiokande experiments for atmospheric neutrinos [3] seem to show that
with the value 0.005 eV 2 being preferable (if mixing of ν 
Then, from Eqs. (33) we predict
Hence,
Here, the sign "∼" means approximate equality deduced with the use of bounds (36).
If we put tentatively
where the rhs is estimated as in Eq. (32), then from the first of Eqs. (38) we obtain
if ε (ν) 2 = 0 for the sake of simplicity (of course, from the viewpoint of our model, the realistic lower errors in Eq. (41) are -0.7 and -4, rerspectively). In such a case, from Eqs.
(33) 
Neutrino oscillations (the first option)
In order to calculate elements of the lepton Cabibbo-Kobayashi-Maskawa matrix 
Inserting the matrix elements (44) into Eq. (16), we get in the lowest (quadratic) order
/µ (e) the following neutrino-oscillation probabilities (in the vacuum):
If we make use of Eqs (28) 
Here, the factors [ ] < 1, so the order of amplitude of P (ν µ → ν τ , t) is smaller than
We can see that this result, valid in the case of our first option, appears to be inconsistent with the experiments for atmospheric neutrinos [3, 4, 5] which seem to indicate that the order of amplitude of P (ν µ → ν τ , t) is O(1).
Neutrino masses (the second option)
In the case of neutrinos consistent with the second option (where α (ν) /µ (ν) only is a perturbative parameter and ε (ν) 2 ≃ 0), the second term in the matrix h (ν) given in Eq.
(19) cannot be treated as a small perturbation of the first term.
When α (ν) /µ (ν) = 0, the neutrino mass matrix (24) takes the unperturbed form
Evidently, its eigenvalues can be found exactly, reading
if ε (ν) 2 < 0.1 . These eigenvalues give three unperturbed neutrino masses
if, by convention, we ascribe the minus sign in Eq. (48) to m νµ . Note that in the limit of
From Eqs. (48) we can evaluate the difference of mass squared :
if ε (ν) 2 < 0.1 . Note also from Eq. (48) that
if ε (ν) 2 < 0.1 . Here, (M 12 |X. Now, let us assume that the neutrino mass matrix (47) is perturbed by the matrix
Remember that in the unperturbed mass matrix (47) M 
where |δM
Here, we neglect all terms proportional to ε (ν) 2 (this is correct for ε (ν) 2 < 0.1).
From Eqs. (54) it follows that δm 0 +δm 1 +δm 2 = 0, as it should be because of tr δ M (ν) = 0.
Note that in the limit of µ 
Neutrino oscillations (the second option)
The unitary matrix (25), diagonalizing the unperturbed neutrino mass matrix (47) according to the equation
, can be written as
Here, X is given as in Eq. (51). Note that in the limit of µ (ν) → 0 Eqs. (52) and (56) give X → 1 and A
Assuming tentatively that α (e) and β (e) , which are experimentally consistent with zero [cf. Eq. (32)], are really zero i.e., U (e) = 1, we have
i j . Then, Eqs. (16) and (55) give the following unperturbed neutrino oscillation probabilities (in the vacuum):
Note from Eq. (52) that the oscillation amplitude 4X 2 (1 + X 2 ) −2 → 1 in the limit of
The atmospheric neutrino experiments seem to indicate that this oscillation amplitude is of the order O(1), perhaps ∼ 1/2 [4] . So, taking 4X 2 (1 +
(52) implies that
Now, assuming as another input the Super-Kamiokande bound (36), we obtain from Eqs. (50) and (59) 29.6µ
Of course, this relation excludes µ 
Finally, using the estimates (59) and (61), we can calculate from Eqs. (48) the unperturbed neutrino masses
if ε (ν) 2 < 0.1 . The minus sign at m 1 is irrelevant (cf. the Dirac equation) and so, can be changed (if considered from the phenomenological point of wiew) into the plus sign.
Similarly, from Eqs. (54) we can evaluate the neutrino mass corrections in terms of
, what implies that on our accuracy level
We can see that the unperturbed result (58) for P (ν µ → ν τ , t), valid in the case of our second option, is consistent with the experiments for atmospheric neutrinos [3, 4, 5] , which suggest a large neutrino-oscillation amplitude of the order O(1). However, in the case of our second option, the vanishing P (ν e → ν µ , t) and P (ν e → ν τ , t) raise a problem for solar neutrinos. Of course, the perturbed neutrino mass matrix M (ν) + δ M (ν) , as described by Eqs. (47) and (53), induces a perturbation δ U (ν) for the diagonalizing unitary matrix U (ν) given in Eq. (55), and so, a perturbation δ V for the lepton Cabibbo-
If the realistic α (e) and/or β (e) are not zero i.e., U (e) = 1, then Eqs. (58) get also other corrections which will be discussed in detail in the next Section. The perturbed V + δ V , strengthened by the mechanism of neutrino oscillations in the Sun matter [6, 4, 5] , might help with the problem of solar neutrinos, practically not perturbing the oscillations (in the vacuum) of atmospheric neutrinos.
The perturbation δ V = δ U 
and U 
In this way, after some calculations, we obtain in the lowest
where δM
and δM
21 . Here, all terms proportional to ε (ν) 2 ≃ 0 are neglected (it is correct already for ε (ν) 2 < 0.1).
as well as
The perturbative parameter α (ν) /µ (ν) is free. In Eqs. (71)- (73) We can see from Eqs. (68)- (70) and (71)- (73) that the corrections to the neutrinooscillation probabilities (58) (in the vacuum) are very small (for α (ν) /µ (ν) < 1). The largest of them is δP (ν µ → ν τ , t).
Conclusions and a proposal
In this paper, starting with the generic form (24) of lepton mass matrix, following from our texture dynamics expressed by Eqs. (18)- (21), we concentrated mainly on neutrinos. For the parameters involved in this form we considered two options: either (i) among the neutrinos ν e , ν µ , ν τ practically only the neighbours mix and do it weakly, or (ii) practically only ν µ and ν τ mix and do it strongly. In both cases, we evaluated the neutrino masses, the lepton Cabibbo-Kobayashi-Maskawa matrix and the neutrinooscillation probabilities (in the vacuum), expressing all these quantities in terms of few parameters determined essentially from the experimental data. In the second case, we calculated also the lowest-order perturbative corrections to these quantities, caused by possible weak mixing of ν e with ν µ and ν τ .
The second option turned out to be consistent with the experiments for atmospheric neutrinos [3, 4, 5] which seem to indicate a large ν µ → ν τ oscillation amplitude of the order O(1). Then, very small ν e → ν µ and ν e → ν τ oscillation amplitudes were implied and so,
under the conjecture of comparatively negligible or even vanishing δ V (ν) . 
is the perturbation. Note that in the lowest (quadratic) perturbative order the perturbed masses m e + δm e , m µ + δm µ , m τ + δm τ are given as in Eqs. (28).
In the next step we make use of Eqs. (55) and (78) We can conclude from Eq. (82) that the predicted oscillations ν e → ν µ (in the vacuum) are very small, and similar in magnitude to those derived in the case of our first option [cf.
Eqs. (45)].Thus, the effect of neutrino oscillations in the Sun matter still appears to be needed. Evidently, the oscillations ν e → ν µ caused by δ V (ν) = δ U Eq. (70)].
Thus, the atmospheric neutrino experiments, if interpreted in terms of our "texture dynamics", seem to transmit an important message about strong mixing of ν µ and ν τ neutrinos and, on the other hand, their weak mixing with ν e . However, such a strong mixing cannot be really maximal as then the degeneration m 2 νµ = m 2 ντ appears, excluding the experimentally suggested large oscillations ν µ → ν τ . A priori, some small oscillations ν e → ν µ (in the vacuum) may be caused by both factor matrices U (ν) † and U (e) in the lepton Cabibbo-Kobayashi-Maskawa matrix V . In this Section of our paper we conjectured that U (e) is practically responsible for such small oscillations (in the vacuum).
